In this paper, the Exp-function method is used to obtain generalized solitonary solutions and periodic solutions of Sawada -Kotere equation with variable coefficients. It is shown that the Exp-function method, with the help of symbolic computation, provides a powerful mathematical tool for solving nonlinear evolution equations with variable coefficients in mathematical physics.
Introduction
In the past few decades, the nonlinear evolution equations (NLEEs) are widely used to describe many important phenomena and dynamic processes in physics, mechanics, biology, etc. By the aid of exact solutions, when they exist, the phenomena modeled by these NLEEs can be better understood. They can also help to analyze the stability of these solutions and to check numerical analysis for these NLEEs. With the development of soliton theory, many methods which are used to find solution of NLEEs have been proposed, such as the invers scattering method [1] , the Bäcklund transformation [2] , Hirota method [3] , the mapping method [4] , the tanh function method [5] , homogeneous balance method [6] , extended tanh function method [7] , the Jacobian elliptic function method [8] , and so on.
However, as far as we known, most of aforementioned methods are related to the constantcoefficient models. Recently, the investigations of variable-coefficient nonlinear equations have been paid attention to by many researchers [9] [10] [11] [12] [13] .
He and Wu [14] proposed a straightforward and concise method, called Exp-function method, to obtain generalized solitonary solutions and periodic solutions of NLEEs. The solution procedure for this method, by the help of Mathematica, is of utter simplicity and this method can be easily extended to all kinds of NLEEs. Some illustrative examples in Refs. [15] [16] [17] show that this method is very effective to search for various solitary and periodic solutions of nonlinear equations. Recently, Expfunction method have been applied to finding generalized solutions of nonlinear differential-difference equations by Zhu [18] [19] .
In this letter, we deduce abundant solitonary solutions extend the Exp-function method for variable coefficient Sawada-Kotere equation as the following form 1 To whom any correspondence should be addressed. 
where k is a constant, ) (t ϕ is an integral function of t to be determined later, Eq.(1) becomes
where prime denotes the differential with respect to η .
According to the Exp-function method, we assume that the solution of Eq. (3) can be expressed in the following form
where c, d, p and q are positive integers which are unknown to be further determined, a n and b m are unknown constants. Eq.(4) can be re-written in an alternative form [17] as follow
In order to determine values of c and p, we balance the linear term of highest order in Eq.(3) with the highest nonlinear term [14, 17] . By simple calculation, we have (6) and
where c i are determined coefficients only for simplicity. Balancing highest order of Exp-function in Eq. (6) and (7) , we have 
where d i are determined coefficients only for simplicity. Balancing highest order of Exp-function in Eq. (10) and (11) There are periodic solutions.
Summary and discussion
In this Letter, we apply the Exp-function method to obtain generalized solitonary solutions and periodic solutions of Sawada-Kotere equation with variable coefficients. This method can also be extended to other NLEEs with variable coefficients. The Exp-function method is a promising and powerful new method for NLEEs arising in mathematical physics. Its applications are worth further studying.
